I
t has become possible to diagnose superficial siderosis (SS) of the central nervous system (CNS), a rare and insidious cause of progressive neurological deterioration, with magnetic resonance imaging (MRI), thanks to the pathognomonic finding of diffuse hypo-intensity at the surface of cerebellum, brain stem, inferior part of cerebral hemispheres, and spinal cord on spin echo T2 weighted and gradient echo T2* weighted images. Both sequences, the latter with higher sensitivity, are suited for detecting haemosiderin encrusting the leptomeninges and surface of brain cortex. [1] [2] [3] [4] Identification of the source of chronic bleeding into the subarachnoid spaces, which is obtained in about half of cases, may lead to removal preventing further accumulation of blood derivatives around nervous structures. However, because of its rarity and the slow progression of symptoms (typically deafness and ataxia), SS is still likely to be diagnosed late. If this is the case, even successful causal treatment will have little effect on the progression of clinical deterioration. A patient with SS of the CNS due to myxopapillary ependymomas of the cauda equina is reported herein, because his case yields information about the typical history, presentation, and MRI findings of this disease, and also calls attention to possible related additional problems.
CASE REPORT
A 65 year old man was admitted for evaluation of his bilateral deafness and difficulty walking, requiring support, which had progressed over a 20 year period. Five years earlier, computerised tomography head scanning had shown no abnormalities except for atrophic changes, which had been considered consistent with age. His history was otherwise unremarkable. Neurological examination revealed severe neurosensory bilateral hypoacousia, mixed cerebellar and sensory ataxia with severe gait impairment, horizontal nystagmus, vertigo, bilateral dysmetry, paraparesis with hyperreflexia and extensor plantar responses, lower limb numbness, loss of vibration sense and altered joint position sense bilaterally, and wasting of distal leg muscles. Electromyography-electroneurography showed bilateral L4-L5-S1 radiculopathy with active denervation in leg and foot muscles. Brain magnetic resonance imaging (MRI) performed with 1.0-T magnet (GE, Milwaukee, WI, USA) showed especially cerebellar marked atrophy; fast spin echo T2 weighted and gradient echo T2* weighted images showed a rim of hypointensity all around the cerebellum, brainstem, and interhemispheric and sylvian fissures (fig 1A-D) . In the absence of any detectable intracranial abnormality as source of bleeding into the subarachnoid space, MRI of the spine was carried out. It showed diffuse hypointensity at the surface of the whole cord, and intradural extramedullary expanding lesions at L2 to L3 and L4 levels, respectively. These appeared ovoid in shape and adherent to the nerve roots, gave inhomogeneous signal due to intrinsic isohyperintensity and concomitant hypointensities consistent with haemosiderin, and showed marked enhancement after intravenous gadolinium DTPA (fig 1E-G) . They were surgically removed, and pathology yielded myxopapillary ependymomas. Recovery was complicated by bilateral subdural haematomas, which required surgical evacuation and began resolving only after a two month inpatient treatment.
DISCUSSION
Although superficial siderosis of the central nervous system was first described as far back as 1908 and its pathogenetic mechanism and clinical manifestations were a matter of pathological and neurological papers in the 1960s, 3 5 6 it is likely to be not yet familiar to clinicians, because it is rare and generally not described in neurological texts. About one hundred cases have been reported to date, initially following rare autoptical or surgical observation, and far more frequently in the late 1980s and 1990s, thanks to the ''revolution'' in diagnosis provided by MRI. 3 5-8 It is caused by deposition of blood by products in the leptomeninges, subpial tissue of the brain and spinal cord, and cranial nerves as a result of haemorrhage in the subarachnoid space.
9 It may be a late complication of hemispherectomy, previous clinically evident haemorrhages, and surgery, but more often it is caused by repeated, even small subclinical bleeds. The source of bleeding is found in about half of cases; however, diffusion and greater use of modern imaging tools will probably allow for more frequent detection of the underlying abnormalities, and they are making it possible to diagnose and treat these early, thus also preventing the development of clinically significant secondary SS.
abnormalities are the sources of chronic bleeding most frequently found in these patients.
Sensorineural hearing loss and cerebellar ataxia are the typical clinically relevant picture; myelopathy and dementia are less common, while other probably frequent symptoms (for example, anosmia) are likely to be underdiagnosed. Previous papers have addressed their pathogenesis and the selective involvement of cerebellum, brain stem, sylvian and temporal brain cortex, and cranial nerves, in terms of either intrinsic vulnerability or anatomical position. 3 6 9 The progression of symptoms is generally very slow and several years, even decades, may pass before medical attention is sought. Owing to this factor and to their lack of specificity, SS of CNS was probably underdiagnosed in the past, when mainly pathologists (and, rarely, surgeons) had some awareness of it. Since the advent of MRI, it has been more frequently, and even in subclinical cases, described by neuroradiologists, thanks to the evidence and specificity of its findings. However, particularly when not so conspicuous, these are likely to be somewhat overlooked unless they are correlated with clinical history and observation. On the other hand, the diagnosis will be missed unless patients with these non-specific symptoms undergo MRI study, because computerised tomography is not suited for detecting haemosiderin.
The patient reported here is a representative example of the typical clinical history of SS of the CNS, with SS secondary to bleeding from myxopapillary ependymomas, caudal highly vascular glial tumours frequently associated with intra-and/ or extratumoural bleeding. It shows how worrying a delayed diagnosis of secondary SS may be in cases like this one, where a slow growing, bleeding lesion with quite favourable prognosis following complete surgical resection could have been removed earlier, with earlier and more specific diagnostic investigation. Late diagnosis and treatment are very likely to have little impact on the patient's condition. Tentative treatment of SS per se with iron chelating agents 3 6 9 has not proved useful, and removal of the causal illness will probably only slow down the progression of the pathological process and clinical deterioration.
Our patient's myxopapillary ependymomas were otherwise asymptomatic, as these tumours often are, so that they are often diagnosed late. Whenever SS is diagnosed with brain MRI in a patient without any detectable intracranial source of bleeding or history consistent with it, imaging the spine is mandatory, and it should also be recommended with subarachnoid haemorrhage of unknown origin; early diagnosis of a silent spinal tumour may make surgery more successful.
We would also like to draw attention to this patient's postsurgical complication-that is, subdural haematomas and an abnormally long time to their resolution after surgical evacuation: although his cerebral hemispheres, consistent with the literature findings, were relatively less conspicuously involved by SS as shown by MRI, some diffuse abnormal ''rigidity'' of the brain covers and surface might have played a role. On this basis, SS of the CNS might be considered as a risk factor for subdural haematoma.
To conclude, it is important to suspect superficial siderosis of the central nervous system in clinical practice in order to avoid delay in diagnosis and treatment, when possible. Even slight MRI features consistent with an initial degree of SS should not be underestimated, in order to avoid severe irreversible damage to CNS. (F) T2 weighted coronal image at lumbar level demonstrates intradural extramedullary expanding lesions at L2-L3 and L4 levels, respectively, giving inhomogeneous signal due to intrinsic iso-hyperintensity and concomitant hypointensities consistent with haemosiderin. (G) On T1 weighted midsagittal image after intravenous gadolinium DTPA, the expanding lesion at L2-L3 level appears markedly enhanced, as did the minor lateral lesion at L4 level. This feature, as well as the presence of intrinsic haemosiderin, is consistent with the high vascularity of myxopapillary ependymomas, a subtype of glioma occurring almost exclusively in the filum terminale and conus medullaris, and accounting for nearly 90% of primary tumours in the cauda equina region. 
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